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Onucanne JI-MamuHbl
Bepcus 0.9.0, 22 Mapta 2004

Baxneiimeit ocoOeHHOCTBIO JI-MaIIuHBI SBISETCS CTPOTasi TUMH3AIMUS BCEX OMepaIuil.
[IpeobpazoBanme U3 OHOTO TUIA JAHHBIX B IPYTOM MOKET OBITh BBIMIOJHEHO TOJIBKO SBHBIM

06pa30M, C IIOMOLIBIO CIICIHAJIBHBIX KOMaH/I.

Tabauna 1. Tunel naHHbIX JI-MalIuHbl ¥ UX pa3Mepsl

™N pa3mep, 6anTt

byte 1

integer 4

long 8

single 4, ognHapHoe BellecTBeHHoe |IEEE-854
double 8, nBorHoe BelwlecTBeHHoe |IEEE-854
pointer He cneunduumpyeTtcs

[Tpu nporpammupoBanuy JI-MalmuHbI SBHO TOCTYIHEI 12 pEerHCTPOB, 10 /IBa PETHCTpa Ha
Kbl TUN JaHHBIX. Peructpbl nmenytores 10 u rl. I[Tocne perucrpa Moxer CTosITh CyphUKC,
YTOYHSIONIHNH, K KAKOMY THITY OH oTHOcUTCs — b (byte), i (integer), I (long), s (single), w
(double), p (pointer). KpoMe 3THX CyIIECTBYET Psii CKPBITHIX PETUCTPOB, BHIMOTHIIOIINX
cnenupuveckne GyHKINH.

Tab6umua 2. Peructps! JI-MammHsl

perucTp Ha3Ha4vyeHue

r0b, r0i, r0l, rOs, perncTpbl obLiero HasHayeHus

rOw, rOp, rlb, rli,

rll, rls, rlw, rlp

pc CYETYMK MHCTPYKLNNI

sp yKasaTtenb BEpPLUUHbI CTeka

stack _base yKasaTterb OCHOBaHUS CcTeka

task_context ajpec KOHTeKCcTa 3aga4u

raised_exception agpec BbIOPOLLIEHHOTO UCKIIOYEHMS

handlers_table agpec akTMBHOM Tabnuupbl 06paboTynKoB
NCKITIOYEHNI

leave_point afpec anunora TekyLien yHKunm

this_value afpec aKTMBHOro o0bekTa

B JI-mamune onpenenena 831 komanaa B 120 cemeiicTBax onepauuid. Bce komanapl B peaenax
OJIHOTO CEMEMCTBA UMEIOT EUHYIO0 CEMAHTUKY, TO €CTh BBIMOJIHSIOT OAHY U Ty JK€ ONEPaIlHio,
HO HCIIOJNIb3YIOT Pa3Hble HCTOYHUKHU, TIOTYYaTeNId U THUIIbI TaHHBIX.

Komanas! umerot nepeMeHHyo AnuHy ot 2 a0 10 6aiit. CymiecTByeT ToabKo JBa Gpopmara
JI-xoman:
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dopmar 1: 6e3 ornepaHI0B

KO | @]

0 11 15

dopmar 2: ¢ onepangamu ot 1 1o 8 GaiT

| KO | ®| HenocpedcmeerHbie napamemps! |
0 11 15 23-79

B komannax JI-MaIyHel OTCYTCTBYIOT MOJIS U1 3a/laHUsI IPUEMHUKOB U UICTOYHHUKOB OIEPALIUH.
B MecTo 3TOro oHu KECTKO 3aJaroTcsl B caMoM Koje onepanuu. OnepaHiaMyu MOTyT OBbITh
TOJIbKO HENOCPEICTBEHHbIE 3HAYEHUs, TO €CTh KOHCTaHTBhI, 3aJJaBaeMble B M0JI€ KOJIa OTEepalHH.
BonbmmHCTBO apuMETHUECKUX OTepanii SIBISIOTCS TPEXaIpeCHBIMU 1 UMEIOT (popmy:

|KOH PeIMCTP-UCTOUHMK], PETUCTP-UCTOUHUKZ, pePMCTp—nonyanenb|

OpnHako TOJIBKO pe2ucmp-nonyuamens MOXKET ObITh BBIOpaH MyTeM 3a/laHusl KoAa onepauuu. J{is
0e30macHOCTH U 00JIeTYeHNs MPOBEPKH KO0J1a, ObLTH BBEJIEHBI HEMTOCPEACTBEHHBIE OMIEPAIINH HaJ]
MEPEMEHHBIMH, - TJI00ANbHBIMU U JIOKAIbHBIMU. Ba)kHO OTMETHUTB, YTO U 3TU ONEPAILUU CTPOTO
TUTTU3UPOBAHEI.

B camomM koze oneparuu Tosbko 11 OUT MCONb3yI0TCS A 3a1aHUs ONIEPAIiH, €IIe /IBa 3aat0T
THUI aJIpecallii HEMOCPEACTBEHHBIX TapaMeTPOB, OCTaBIIMECS OUTHI 3ape3ePBUPOBAHBI IS

HUCIIOJIb30BaHHUA B I[ElJIBHGﬁLHGM.

Tabauna 3. ®naru k kozae oneparuu (mojue D)

ouT MHTepnpeTaumnsa ecsim He HOMb

11 3aMeHNTb NepPBbIV NapameTp agpecoMm No ero 3Ha4YeHn™
12 3aMeHNTb BTOPON napameTp agpecom no ero 3HavyeHuo*
13-15 | He ncnonb3ykTCA

* mmapameTp JO0JDKEH UMETh THII integer

dopmar ornepanuy 3anuchIBa€TCs TaK, 4YTO OBl OTEPaHI-TI0IydaTeNlb ObUT OCIETHUM B CIIHCKE.
Hanpumep, pdd 0, r1, r0/rl] 0O3Ha4aeT, YTO CEMEUCTBO omnepanuii add 6eper onepaH/sl U3
peructpoB r0 u r1, a pe3ynbTaT noMeniaet auoo B r0, 1160 B r1.

B Tex ciyyasx, korga perucTp-uCTOYHUK SIBISAETCS IEPEMEHHBIM, €TI0 BBI60p 3aBUCUM OT
BLI60pa peructpa nonyuareins. Hanmpumep, 3anuchk Buaa agr imm-glob, r0/rli, r0/rl1l0O3HA4aeT
Hajau4ue IByX MIOJICEMENUCTB MHCTPYKLUHU agr: [agr imm-glob, r0i, r0|¥|agr imm-glob, rli, rl]

Tabumua 4. @iaru ceMelcTB HHCTPYKIUN
cdnar onucaHue
BCE TUMbI T€ UCTOYHUKM U nosyyaTenu, KoTopbiM He npeanucaH
(PUKCUPOBAHHBIV TUM, MOTYT NPUHUMATL OO0 13 6 TUMNOB OaHHbIX
U. YMCM. TUNbl | ICTOYHUKM U nonyyaTenu, ¢ He PUKCUPOBAHHBIM TUMOM, MOTYT UMETb
T1n byte, integer n long

integer WUCTOYHWMKM N nony4daTenu, ¢ He PUKCUPOBAHHBLIM TUNOM, MOTYT UMETb
TONbLKO TUN integer
pointer NCTOYHUKM 1 nosyyaTenu, ¢ He (OUKCUPOBAHHBIM TUMOM, MOTYT UMETb

TOJbKO TWN pointer

BCE pPerncTpbl | ANs 4aHHOW MHCTPYKLMN MOXHO BblbpaTb pernctp r0 unu r1 B
KayecTBe MCTOYHMKA NN nosnyyartens

6e3 per. PEerncTpbl He UCMONb3YHTCS U HE U3MEHSIOTCS

NepeM. ONHbI | UHCTPYKUUS B AHHOM CEMENCTBE MMEIOT PasHyto ANNHY, Tak
NCMONb3YT TUNN3MPOBAHHBIN HEMOCPEACTBEHHbIV onepaHa
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Taouauna 5. Uactpykuun JI-MammHb

ums 4yucno 6 .
. . a30BbIN KopA,
cemencTBa c¢opmat onepauum dnaru moaud
_ ~ | onepauuu
onepauumn MKauumn
r0, r1, rO/r1 BCE TUMbI/BCE PEerucTpsbl 12 6 (6
add P P (6)
(addition) C/I0XKeHue
rD=r0+r1;rD={r0, r1}
r0, r1, rO/r1 BCE TUNbI/BCE perncTpsbl 12 12 (18
sub p p (18)
(subtraction) eblYumaHue
rD=r0-r1;rD={r0, r1}
r0, r1, rO/r1 BCE TUNbI/BCE PErmcTpsbl 12 1e (30)
mul
(multiplication) YMHOXeHUe
rD=r0*r1; rD ={r0, r1}
div r0, r1, rO/r1 BCE TUMbl/BCE PerncTpbl 12 2a (42)
(division) OerneHue
rD=r0"*r1; rD ={r0, r1}
ro/r1 BCE TUNbI/BCE perncTpsbl 12 4e (78
dec p p (78)
(decrement) OekpemeHm
rD=rD-1;rD ={r0, r1}
r0, r1, rO/r1 . Yucn. TUnNbl/BCe perncTpbl 4 1fe (510
mod U p p (510)
(modulus) MoQdyrb
rD=rD-1;rD={r0, r1}
r0, r1, rO/r1 U. YMCn. TUNbl/BCE perncTpbl 4 202 (514)
and
Jiozuyeckoe u
rD =r0 &&r1; rD = {r0, r1}
r0, r1, rO/r1 L. YMcn. TUnbl/BCE perncTpbl 4 206 (518)
or
Joeu4eckoe unu
rD=r0|| r1;rD ={r0, r1}
Iss r0, r1, r0/r1 BCE TUNbI/BCE PErmcTpsbl 12 126 (294)
(less) apugbmemuyeckuli MopsidoK, MeHbuwe
rD=r0 <r1; rD ={r0, r1}
grt r0, r1, rO/r1 BCE TUMbl/BCE perncTpbl 12 132 (306)
(areater) apugpmemuyeckull nopsdok, 6orbiue
rD =r0>r1; rD = {r0, r1}
Ise r0, r1, r0/r1 BCe Tunbl/BCE PerucTpbl 12 13e (318)
(less or equal) apucbmemuyeckuli MOpsidoK, MeHbuWe Usu pasHo
rD=r0<r1;rD={r0, r1}
gre r0, r1, rO/r1 BCE TUNbI/BCE PErmcTpsbl 12 14a (330)
g%jaar;e ror apugbmemudyeckuli nopsadok, bonblue unu pasHo
- rD=r0=r1;rD = {r0, r1}
r0, r1, rO/r1 BCE TUMbl/BCE PerncTpbl 12 156 (342)
eqv
(equal) apugmemuyeckuli Nopsi0oK, paseHcmeo
rD =r0 ==r1;rD ={r0, r1}
neq r0, r1, r0/r1 BCe Tunbl/BCE PerucTpbl 12 162 (354)
(not equal) apugpmemuyeckuli mopss0oK, HepaseHCmMeo
rD=r0!=r1; rD ={r0, r1}
shi r0, r1, r0/r U. YMCn. TUNbI/BCE PErncTpbl 4 222 (546)

(shift left)
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cdsue 8r1e8o
rD =r0 << r1; D ={r0, r1}

shr r0, r1, r0/r U. YMCn. TUNbI/BCE PErncTpbl 4 21e (542)
(shift right) cdsue enpaso
rD =r0 >>r1; rD = {r0, r1}
shl r0, imm integer/sce perncTpsl 2 226 (550)
(shift left) cdsue 8r1e8o
rD =r0 << imm; rD = {r0, r1}
r0/r1 L. Yncn. TUnbl/BCe perncTpbl 4 20a (522)
not Jloeu4eckoe He
rD=1D;rD={r0, r1}
andb r0, r1, r0/r1 U. YMCn. TUNbI/BCE PErncTpbl 4 20e (526)
(and binary) no6umosoe u
rD=r0&r1;rD={r0, r1}
orb r0, r1, r0/r1 L. Y1cn. TUnbl/BCe perncTpsbl 4 212 (530)
(or binary) rno6umoeoe usu
rD=r0|r1;rD={r0, r1}
notb r0, r1, r0/r1 L. Yncn. TUnbl/BCe perncTpbl 4 216 (534)
(not binary) nobumosoe He
rD=~rD;rD={r0, r1}
xorb r0, r1, r0/r1 U. YMCn. TUNbI/BCE PErncTpbl 4 21a (538)
(xor binary) nobumoeoe uckmovarouiee unu
rD=r0"r1;rD={r0, r1}
neg ro/r1 BCe TUNbl/BCE perncTpbl 12 36 (54)
(negation) apugpmemuyeckoe ompuyaHue
rD=-rD; rD = {r0, r1}
inc r0/r1 BCe Tunbl/BCE PerucTpbl 12 42 (66)
(increment) UHKpeMeHm
rD=rD+1;rD={r0, r1}
incv r0/r1, imm BCEe TWMbI/BCE PErNCTPBbI 12 5a (90)
sﬁr;m ent by UHKPEMEHM Ha KOHCmMaHmy
- rD=rD +imm; rD = {r0, r1}
decv rO/r1, imm BCE Tunbl/BCE PErncTpsbl 12 66 (102)
f,%;’ment by OeKkpeMeHm Ha KoOHcmaHmy
- rD=rD —imm; rD = {r0, r1}
incl imm-loc BCe Tunbl/6es per. 6 314 (788)
(increment - _
local) UHKpPEMeHM J10KasbHOU rnepemMeHHoU
) sp[imm-loc] = sp[imm-loc] + 1
decl imm-loc BCe Tunbl/6Ges per. 6 31a (794)
(decrement p = -
local) eKkpeMeHm JiokasibHol nepemMeHHoU
. sp[imm-loc] = sp[imm-loc] - 1
incg imm-glob BCe Tunbl/6es per. 6 320 (800)
(increment = ”
global) UHKpeMeHM 2{706aanou rnepemeHHoU
[imm-glob] = [imm-glob] + 1
decg imm-glob BCe TuNbl/6e3 per. 6 326 (806)
(decrement 3 = -
global) ekpemeHm ariobasibHol nepemMeHHou

[imm-glob] = [imm-glob] + 1
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BCe TUMbl/BCe

mri imm, r0/r1 12 72 (114)
(move into perucTpbl/nepem. AnvHb
register from riepechbisika KOHCmaHmsbI 8 peaucmp
immediate) rD = imm ; rD = {r0, r1}
mrl imm-loc, r0/r1 BCE TUMbI/BCE PEerncTpsbi 12 8a (138)
(move into
register from repecblinika fokasbHoU nepeMeHHoU 8 peaucmp
local) rD = sp[imm-loc] ; rD = {r0, r1}
mir r0/r1, imm-loc BCE TUNbI/BCE PErmcTpsbl 12 96 (150)
(move into a
local from a repechiyika peaucmpa 8 5IoKasbHyH NepeMeHHY
register) sp[imm-loc] = rS ; rS = {r0, r1}
mil imm-loc, imm-loc BCe Tunbl/6es per. 6 a2 (162)
(move into local
from local) nepechinka Me)Kd){ JI0KanbHbIMU epeMeHHbIMU
} sp[imm-loc1] = sp[imm-loc2]
mgl imm-loc, imm-glob BCe TUnbI/6es per. 6 a8 (168)
(move into
global from repecslinika fokasbHol nepeMeHHoU 8 2rio0banbHyo
local) [imm-glob] = sp[imm-loc]
mig imm-glob, imm-loc BCe TUNbl/6e3 per. 6 ae (174)
(move into local - =
from global) nepecinka anq6aanou rnepemMeHHOU 8 /10KasbHYH
sp[imme-loc] = [imm-glob]
(mrg imm-glob, r0/r1 BCE TUMbI/BCE PerncTphi 12 b4 (180)
move into
register from rnepecslnika arnobanbHOU nepemMeHHoU 8 peaucmp
global) rD = [imm-glob] ; rD = {r0, r1}
mgr r0/r1, imm-glob BCe TUMbI/BCE PErncTpsbi 12 c0 (192)
(move into
global from repecblinika peaucmpa 8 21106asbHyt0 MepemMeHHYyH
register) [imm-glob] =S ; rS = {r0, r1}
mgg imm-glob, imm-glob BCE TUNbI/6es per. 6 cc (204)
(move into
global from nepechbiiika Mexoy ar106asnbHbIMU MepeMeHHbIMU
global) [imm-glob1] = [imm-glob2]
mab r1, r0 BCe Tunbl/6es per. 6 7e (126)
(move into r0(a)
from r1(b)) nepechbinka mexoy peeucmpamu
- ro=r1
mba r0, r1 BCe Tunbl/6es per. 6 84 (132)
(move into r1(b) 3
from r0(a)) nepecslinika Mexoy peaucmpamu
- r1=r0
sbv rO/r1 imm BCE TUNbI/BCE PErmcTpsbl 12 2ec (748)
(store with base
and index N
value) coxpaHeHue 3Ha4yeHus o adpecy ¢ uHoekcayuel ro 6ase
- [rDp + imm] = rS; rDp = {rOp, r1p}; rS = {r0, r1}
sta ro/r1, r0 BCE TWnbl/BCE PerncTpsbl 12 2d4 (724)
(s_to_re from
registerr0(a))  coxpaHeHue 3HaueHust o adpecy
[rD] =r0; rD = {r0, r1}
stb ro/r1, r1 BCE TWMbI/BCE PErUCTPbI 12 2e0 (736)
(store from
register r1(b)) coxpaHeHUe 3Ha4YeHUs o adpecy
[rD] =r1; rD ={r0, r1}
(rcl)el\::/j:)_b[ect imm, r0/r1 pointer/Bce perncTpbil 2 32d (813)
size given as
immediate) co3daHue obbekma hukcuposaHHO20 pa3mepa

rD = new (imm ); rD ={r0, r1}
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objr

(new object r0/r1i, rO/r1 pointer/sce perncTpsl 2 331 (817)
size given ir’1 a .
register) co3daHue obbekma, pa3mep bepemcs u3 integer peeucmpa
- rD = new ( rSi ); rD = {r0, r1}, rSi = {r0i, r1i}
(r%?vj&ect with imm1, imm2, r0/r1 pointer/Bce perncTpbi 2 32f (815)
VMLT, size
given as co30aHue obbekma ¢hukcuposaHHO20 pasmepa ¢ mabnuyel onucaHus obbekma
immediate) rD = new (imm2 ), [rD] = [imm1]; rD = {r0, r1}
pshl imm-loc BCe TUMbl/6es per. 6 10e (270)
(push local) - -
romeuwjeHue s1o0KkanbHoU nepemMeHHoU 8 cmek
push sp[imm-loc]
i . BCe TuNbl/6e3 per./nepem.
(gzl?l imm i P P 6 11a (282)
immediate) floMeweHUe KOHCMaHmMb! 8 CMeK
push imm
push r0/r1 BCE TWMbl/BCE PErUCTPSI 12 6 (246)
romeuwjeHue peeucmpa 8 cmek
push rS; rS ={r0, r1}
pop r0/r1 BCe Tunbl/BCE PerucTpbl 12 102 (258)
u3ernedyeHue peaucmpa u3 cmeka
push rD; rD ={r0, r1}
pshg imm-glob BCe TUNbl/6e3 per. 6 114 (276)
(push global) " -
nomeujeHue 2nobanbHol nepemMeHHol 8 cmek
push [imm-glob]
spad;j imm 1 338 (824)
(sp adjust)
u3MeHeHUe 3HavyeHUs1 8ePUUHbI cmeka
sp = sp +imm
swap r0, r1 BCe Tunbl/6es per. 6 120 (288)
0bMmeH 3HavYeHul Mexd0y peaucmpamu
tmp=r1,r1=r0,r0 =tmp
imm 1 32c (812)
jump 6e3ycnosHbil nepexod
jump [imm]
jt r0/r1, imm BCE TUMbl/BCE PerncTpbl 12 d2 (210)
(jump if true) —
ycnosHbil nepexod, ecnu r0/r1 He pageH Hymo
if rS then jump [imm]; rS = {r0, r1}
jf rO/r1, imm BCe Tunbl/BCE PerucTpbl 12 de (222)
(jump if false) —
ycroeHbil nepexod, ecnu r0/r1 pageH Hyrio
if not rS then jump [imm]; rS = {r0, r1}
jls* rO/r1, imm1, imm2 integer/Bce perncTpsbl 2 ea (234)
(jump if less) — —
ycrnosHbil nepexod, ecnu r0/r1 MeHbwe 3adaHHOU KOHCMaHMmb!
if rS <imm1 then jump [imm2]; rS = {r0, r1}
H *
(J_jle . r0/r1, imm1, imm2 integer/Bce permcTphl 2 ec (236)
ump It less or
equal) ycnosHbill nepexod, ecrnu r0/r1 meHbwe unu paseH 3adaHHOU KOHCmMaHme
if rS <= imm1 then jump [imm2]; rS = {r0, r1}
jogr* rO/r1, imm1, imm2 integer/Bce perncTpbl 2 ee (238)

(jump if greater)

ycrosHbil nepexod, ecnu r0/r1 6onbwe 3adaHHOU KOHCMaHMbI

if rS >imm1 then jump [imm2]; rS ={

ro, r1}
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H *
(J_Jge " ‘ ro/r1, imm1, imm2 integer/sce permcTpsl 2 fO (240)
ump if greater
or equal) ycrnoeHbill nepexod, ecnu r0/r1 6onbwe unu paseH 3adaHHOU KOHCMaHme
if rS >=imm1 then jump [imm2]; rS = {r0, r1}
jeq* r0/r1, imm1, imm2 integer/Bce perncTpsbl 2 f2 (242)

(jump if equal) — —
ycnosHbil nepexod, ecnu r0/r1 pasgeH 3adaHHOU KOHCmMaHme

if rS ==imm1 then jump [imm2]; rS = {r0, r1}

,jne*_ rO/r1, imm1, imm integer/Bce perncTpbl 2 f4 (244)
(jump if not
equal) ycrnosHsil nepexod, ecnu r0/r1 paseH 3adaHHOU KOHCmMaHme
if rS ==imm1 then jump [imm2]; rS = {r0, r1}
byt r0/r1, rOb BCE TWnbl/BCE PErncTpsbl 12 16e (366)
(cast to byte)
npeobpasosaHue 8 murn byte
rOb = (byte) rS; rS = {r0, r1}
int r0/r1, rOi BCE TUNbI/BCE perncTpsbl 12 17a (378)

(cast to integer) -
npeobpasosaHue 8 mur integer

rOi = (integer) rS; rS = {r0, r1}

Ing r0/r1, rOl BCE TUNbI/BCE PErmcTpbl 12 186 (390)

(cast to long)
npeobpasosaHue 8 mur long

rOl = (long) rS; rS = {r0, r1}

fit r0/r1, rOf BCE Tunbl/BCE PErncTphbl 12 192 (402)

(cast to float)
npeobpasosaHue e mun float

rof = (float) rS; rS = {r0, r1}

dbl ro/r1, row BCE TUMbI/BCE PErNCTpbI 12 19e (414)

(cast to double)
npeobpasoeaHue 8 murn double

rOw = (double) rS; rS = {r0, r1}

byt rO/r1, r1b BCE TUNbI/BCE PErmcTpsbl 12 1b6 (438)
(cast to byte)

npeobpasogaHue 8 mun byte
r1b = (byte) rS; rS = {r0, r1}

int r1/r1, ri BCE TWnbl/BCE PerncTpsbl 12 1c2 (450)

(cast to integer) -
npeobpasosaHue 8 mun integer

rOi = (integer) rS; rS = {r0, r1}

('“9 " r/r1, rl BCE TUMbI/BCE PErnCTpbI 12 1ce (462)
convert to
long) npeobpasosaHue 8 mun long

r0l = (long) rS; rS = {r0, r1}

fit ro/r1, r1f BCE TUNbI/BCE PErmcTpsbl 12 1da (474)

(cast to float)
npeobpasosaHue 8 mur float

r1f = (float) rS; rS = {r0, r1}

dbl ro/r1, riw BCE TUMbI/BCE PerncTpsbl 12 1e6 (486)

(cast to double)
npeobpasosaHue 8 murn double

riw = (double) rS; rS = {r0, r1}

aird

(address from imm-loc, r0/r1i, r0/r1 pointer/sce perncTpsi 2 2bc (700)
1acal and
register, scale omHocumersbHasi adpecauyusi Yepe3s JIoKasbHyt NepemMeHHyr U UHOEKC ¢ MacwmabHbIiM UHOEKCOM
4) 4
rDp = [sp[imm-loc]] + rSi*4; rD = {rOp, r1p}; rSi = {r0i, r1i}
alr8

imm-loc, r0/r1i, rO/r1 pointer/sce permcTpsl 2 2be (702)

(address from
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OomHocumeJsibHas adpecauu,q Yyepe3s Ji10KalrlbHy NMnepeMeHHyr u UHOeKC ¢ MacuimabHbIM UHOEKCOM

8
rDp = [sp[imm-loc]] + rSi*8; rD = {rOp, r1p}; rSi = {r0i, r1i}

agr4
(address from
global and
register, scale
4)

imm-glob, r0/r1i, r0/r1 pointer/Bce perncTpbil 2 2c¢4 (708)

omHocumernbHas adpecayusi Yepes ar10basnbHyr nepemMeHHyo U UHOEKC ¢ MacumabHbIM
uHOexkcom 4
rDp = [[imm-glob]] + rSi*4; rD = {rOp, r1p}; rSi = {r0i, r1i}

agr8
(address from
global and
register, scale
8)

imm-glob, r0/r1i, r0/r1 pointer/Bce perncTpbil 2 2¢6 (710)

omHocumernbHas adpecayusi Yyepes aro0basbHyr0 nepeMeHHy U UHOEKC ¢ MacwmabHbiM
uHdekcom 8
rDp = [[imm-glob]] + rSi*8; rD = {rOp, r1p}; rSi = {r0i, r1i}

arrd
(address from
register and
register, scale
4)

rO/r1, rO/r1i, rO/r1

pointer/sce permcTpsl 2 2cc (716)

omHocumersibHasi adpecayusi Hepe3 peaucmp U UHOEKC ¢ MacwmabHbiM UHOeKcoM 4
rDp = [rDp]+ rSi*4; rD = {rOp, r1p}; rSi = {r0i, r1i}

arr8
(address from
register and
register, scale
8)

r0/r1, rO/r1i, rO/r1 pointer/Bce perncTpbil 2 2ce (718)

omHocumersbHas adpecayusi 4epe3 peaucmp U UHOEKC ¢ MacwmabHbiM UHOeKkcoMm 8
rDp = [rDp]+ rSi*8; rD = {rOp, r1p}; rSi = {r0i, r1i}

vird

(value
addressed by
local and
register, scale
4)

imm-loc, r0/r1, rO/r1 BCE TUNbI/BCE PErmcTpsbl 12 240 (576)

83smue 3Ha4yeHus1 adpecosaHHO20 T0KaslbHOU rnepeMeHHoU U UHOeKCoM ¢ MacuimabHbIM
UHOeKkcom 4
rDp = [[sp[imm-loc]]+ rSi*4]; rDp = {rOp, r1p}; rSi = {r0i, r1i}

vir8

(value
addressed by
local and
register, scale
8)

imm-loc, r0/r1, r0/r1 BCE Tunbl/BCE PErncTpsbl 12 24c (588)

83sImue 3Ha4yeHuUs1 adpeco8aHHO20 TI0KaslbHOU NepeMeHHOU U UHOEKCOM ¢ MacuimabHbIM
UHOekcom 8
rDp = [[sp[imm-loc]]+ rSi*8]; rDp = {rOp, r1p}; rSi = {r0i, r1i}

vgrd
(value
addressed by
global and
register, scale
4)

imm-glob, r0/r1, rO/r1 BCE TUNbI/BCE PErmcTpsbl 12 270 (624)

839mue 3Ha4YyeHuss adpecosaHHO20 a/106anbHOU nepemMeHHoU U UHOeKCOM ¢ MacwmabHbIM
uHAekcom 4
rDp = [[[imm-glob]]+ rSi*4]; rDp = {rOp, r1p}; rSi = {r0i, r1i}

vgr8
(value
addressed by
global and
register, scale
8)

imm-glob, r0/r1, r0/r1 BCE TWMbl/BCE PErUCTPHI 12 27c (636)

83smue 3Ha4yeHus1 adpecosaHHO20 ar10basibHOU rnepemMeHHoU U UHOEKCOM ¢ MacwmabHbIM
uHdekcom 8
rDp = [[[imm-glob]]+ rSi*8]; rDp = {rOp, r1p}; rSi = {r0i, r1i}

imm1, imm2 1 2 (2)
enter
npornoe ¢hyHKyuu. Hacmpausaem KoHmMeKkcm Ons1 8bINOSIHEHUS 100npo2pamMmbl
leave_point = [imm1], sp = sp + imm2
1 3(3)
leave
YHUYMOXEHUE MeKyu,e20 KOHmeKcma U eo3spauieHue 8 KOHmMeKCcm ebisblgarouiell hyHKUUU
imm 1 334 (820
fcall (820)
(function call) 8b1308 (hyHKUUU 10 HernocpedcmeeHHOMY adpecy
jump [imm]
imm 1 336 (822)

vcall
(virtual method
call)

8b1308 8UpmMyasibHo20 Memoda, adpec coomeemcmeytou,e2o obbekma 6epemcsi u3 8epLUIUHbI
cmeka (6e3 usenieyeHusi). S3Ha4deHue imm cryxum cMeuweHuemM 8 mabnuue supmyarbHbIX
memodos

pop obj, jump [[obj] + imm + 1]
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icall imm, imm 1 337 (823)
%n;?hrgzcia”) 861308 UHMepgelicHo2o memoda, adpec coomsemcmeayou,e2o obbekma bepemcs u3 6epUUHbI
- cmeka (6e3 u3eneyeHus)

imm 1 333 (819
funct* (819)
(function call) 8b1308 hyHKUuU 6e3 nepedaqyu KOHMeKkcma

imm 1 335 (821
ncall* (821)
(native call) 8b1308 (hyHKUUU C repedayeli napamempos coenacHo ABI OaHHoUl cucmemsi.
(\‘,Qlte imm-loc, imm, r0/r1 BCE TUMbI/BCE pPerncTpbl 12 228 (552)
iiiﬁeassg dby 83amue 3HayeHus1 adpeco8aHHO20 /10KanbHOU MepemMeHHOU U UHOEKCOM - KOHCmaHmou
immediate) rD = [[sp[imm-loc] + imm]; rD = {r0, r1}
(\‘,;Ihrje imm-loc, r0/r1, r0/r1 BCE TWUMbI/BCE PETUCTPSI 12 234 (564)
ﬁiir'e:r?g d by 83simue 3Ha4yeHus1 a0pecoeaHHO20 SI0KalbHOU nepemMeHHOU U UHOeKCoM
register) rD = [[sp[imm-loc]]+ rSi]; rD = {r0, r1}; rSi = {r0i, r1i}
(\‘gl-:e r0/r1, imm, r0/r1 BCE TUMbI/BCE PerncTpbi 12 288 (648)
raéi;;(::rs 2?] C:J y 83simue 3Ha4yeHus1 a0pecoeaHHo20 peaucmpPoM U UHOEKCOM - KOHCmaHmoll
immediate) rD = [[rSp]]+ imm]; rD = {r0, r1}; rSp = {rOp, r1p}
(\\/;II':e ro/r1, r1/r0, rO/r1 BCE TUMbI/BCE PErncTpsbl 12 294 (660)
raéi;;(::rs 2?] C:J y 83simue 3Ha4yeHuUs1 a0pecosaHHo20 pealcmpPoM U UHOEKCOM
register) rD = [[rSp]]+ rSi]; rD = {r0, r1}; rSp = {rOp, r1p}; rSi = {r1i, rOi}
(\\/;II':: ro/r1, r1/r0, rO/r1 BCE TUMbI/BCE PErncTpsbl 12 2a0 (672)

addressed by
register and
register, scale
4)

83sImue 3Ha4yeHus1 alpeco8aHHO20 peaucmpom U UHOEKCOM ¢ MacumabHbIM UHOEKCOM 4
rD = [[rSp]]+ rSi*4]; rD = {r0, r1}; rSp = {rOp, r1p}; rSi = {r1i, r0i}

vrr8

(value
addressed by
register and
register, scale
8)

r0/r1, r1/r0, rO/r1

BCe TUNbl/BCE pPerncTpbl

12

2ac (684)

83smue 3Ha4YeHUs1 adpecoeaHHO20 pPeaucmpoM U UHOEKCOM ¢ MacuwmabHbiM UHOEeKCOM 8
rD = [[rSp]]+ rSi*8]; rD = {r0, r1}; rSp = {rOp, r1p}; rSi = {r1i, r0i}

(:jl:,ress from imm-loc, imm, r0/r1 pointer/sce perucTpsi 2 2b8 (696)
local and
i&criez?ate) omHocumernbHasi adpecayusi Yepe3s NoKarnbHy NePeMeHHYIo U UHOEKC — KoHcmaHmy
) rDp = [sp[imm-loc]] + imm; rDp = {rOp, r1p}
(aadlgress from imm-loc, r0/r1i, r0/r1 pointer/Bce perucTpbl 2 2ba (698)
jacal and
register) omHocumernbHas adpecayus Yepe3s 5loKanbHy MepeMeHHyIo U UHOeKC

rDp = [sp[imm-loc]] + rSi; rDp = {rOp, r1p}; rSi = {r0i, r1i}
(:drdlress from r0/r1, imm, r0/r1 pointer/sce perncTpei 2 2¢8 (712)
[Egister and
immediate) omHocumernbHasi adpecayus Yepe3s peaucmp u UHOEKC — KOHCmaHmy

rDp = [rDp]+ imm; rDp = {rOp, r1p}
(aadI:jrress from ro/r1, r0/r1i, r0/r1 pointer/sce perncTpbi 2 2ca (714)
[Egister and
register) omHocumernbHas adpecayus Yepe3s peaucmp U UHOeKc

rDp = [rDp]+ rSi; rDp = {rOp, r1p}; rSi = {r0i, r1i}
(\‘,;%e imm-glob, imm, r0/r1 BCE TUMbI/BCE perncTpbi 12 258 (600)
addressed by . . .
global and 83amue 3HaqyeHus1 adpeco8aHHo20 21106abHOU MepeMeHHol U UHOEKCOM — KOHCmaHmou

immediate)

rDp = [[[imm-glob]]+ imm]; rDp = {rOp, r1p}
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(\‘/;%2 imm-glob, r0/r1, r0/r1 BCE TWnbl/BCE PErncTphbl 12 264 (612)
Zﬁ::;:lsasﬁg by 839mue 3HayeHuss adpecosaHHO20 2/106annbHOU nepemMeHHoOU U UHOEKCOM
register) rDp = [[[imm-glob]]+ rSi]; rDp = {rOp, r1p}; rSi = {r0i, r1i}
agi — , .
(address from imm-glob, imm, r0/r1 pointer/sce permcTpsl 2 2c0 (704)
lobal and
ﬁn"mzd?a’}e) omHocumernbHasi adpecayusi Yyepes 2r10basbHyr nepeMeHHyH U UHOEKC — KOHCmaHmy
rDp = [[imm-glob]] + imm; rDp = {rOp, r1p}
agr — . ,
(address from imm-glob, r0/r1i, r0/r1 pointer/Bce perncTpbi 2 2c¢2 (706)
lobal and
?egister) omHocumernbHas adpecayusi yepes arobarnbHyr NepemMeHHy U UHOEKC
rDp = [[imm-glob]] + rSi; rDp = {rOp, r1p}; rSi = {r0i, r1i}
ptl* imm-loc r0/r1 pointer/sce perncTpsl 2 2f8 (760)
ointer to local
(o fo local) 83ssmue adpeca JIoKanbHoU nepemMeHHoU
rDp = sp + imm-loc; rDp = {rOp, r1p}
*
pt_g imm-glob r0/r1 pointer/sce permcTpsl 2 2fa (762)
(pointer to
global) 83simue adpeca 2r06arbHOl nepemMeHHol
rDp = imm-glob; rDp = {rOp, r1p}
*
(\‘/IaIILe imm-loc r0/r1 BCE TWMbl/BCE PErUCTPHI 12 2fc (764)
addressed b
local) Y 83amue 3Ha4yeHus1 adpeco8aHHO20 /10KarbHOU MepemMeHHoU
) rDp = [splimm-loc]] ; rDp = {rOp, r1p}
*
(\‘/;IIge imm-glob r0/r1 BCE Tunbl/BCE PErncTpsbl 12 308 (776)
ddressed b
berssse Y e3smue 3Ha4yeHus1 adpecosaHHo20 2/106arbHoU rnepemMeHHoU
rDp = [[imm-glob]] ; rDp = {rOp, r1p}
r0/r1, imm, rO/r1 pointer/Bce perncTpbi 2 2d2 (722)
1*
esl 83smue adpeca yepes b6a308bil peaucmp U UHOEKC - KOHCmaHmy
rDp = [rDp] + imm; rDp = {rOp, r1p}
r0/r1, rO/r1, rO/r1 pointer/sce permcTpsl 2 2d0 (720)
3
esr 83ssmue adpeca Yyepes 6a308bil pecucmp U UHOEKC
rDp = [rDp] + rSi; rDp = {rOp, r1p}; rSi = {r0i, r1i}
ehtable imm 1 339 (825)
(exception
handlers table)  ycmanaenusaem ma6bnuuy kKoHmMeKkcMHbIX 06paBOMYUKOS MPepPbIsaHUL
handlers_table = [imm]
epop 1 33a (826)
G
f,%’jgﬁf ;gg) 3azpyxaem u3 cmeka 3HayeHue aKmueHO20 UCKITIoYeHuUs. Msenekaemcsi o6bekm mura pointer
KomopbIl OOMmKeH A6/IIMbCS yKa3amenemM Ha 06bekm, onuckli8arouull UCKIYeHUU
pop raised exception
1 33b (827)
raise rposepKa Hanuyusi akmueHO20 UCK/THYEHUS (He HomMb 8 peaucmpe raised_exception) u nouck
nodxodsiujeao obpabomuyuka UCKIoYeHul
1 33c (828)
signal MposepKa Ha/u4usi akmugHO20 UCKITIYeHUsI (He HOMb 8 peaucmpe raised_exception) u
8bIbpackigaHUe UCKITYEHUST 8 KOHMEKCM 8bi3blgatowiell modnpoepamMmmab|
imm integer/Bce perncTpbl 2 33d (829)
1s u3ernekaem ykaszamesib Ha 06bekm U3 cmeka (mun pointer) u nposepsiem, peanusyem nu 0aHHbIU
0bbekm mur ¢ umeHeM [imm]. 3HadeHue [imm] 0omxHo ykasbieamb Ha C-CMpPOKY.
cfcall

(concurrent

imm

1

340 (832)
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8b1308 COMPO2pPaMMbl 110 HerocpPedcMeeHHOMY adpecy

mli* imm, imm-loc BCe TuNbl/0e3 per. 2 341 (833)
(move into local
from
immediate) roMelweHuUe KOHCmaHmMbI 8 JIOKaslbHY MEPeMEeHHYH
imm 1 33f (831)
cast u3eriekaem ykaszamesib Ha 06bekm u3 cmeka (mun pointer) u npeobpadyem e2o K mury ¢ UMEHeM

[imm]. Ecnu daHHbIG 06beKM He peanudyem murl, K KOmopoMmy rpoucxodum npeobpasosaHue,
mo eblbpackigaemcs ucknroyeHue. 3HaqyeHue [immj] domkHo ykasbigamb Ha C-CmpoKy.

* 3T CeMENUCTBAa MHCTPYKLIMH HE UCIIONIB3YIOTCS TEKYIIEH Bepcuei KOMITHIISTOpa

Tab6auua 6. BcnomoraTtensHble HHCTPYKIMH (MHCTPYKIIMHA HACTPOUWKH aJJPECOB)

id 1 5(5)
label

memka 8 koode. [Npu npedkomnunsayuu Homepa MemokK 3aMeHsIFoMCcs Ux abconomHbiMu

3HayYeHuUsMU.

type, size, data 1 4 (4)
const lMo3eonisiem xpaHumb KOHCmMaHmMbl 8 mesie npo2paMmbl, a mak xe 3adaem psid onepayul no

npedsapumesibHOU HacmpoUKe rpozpamMmbl, makux Kak rno3odHee cesisbigaHue U Hacmpolika

adpecos.

Tabumua 7. Onepaunu NpeJKOMIHIALNNY HHCTPYKIUH [const

Ha3BaHMe Thna KOHCTaHTbI

Ha3Ha4veHune

RAWDATA

XpaHeHI/IC OAHOTHUIITHBIX MAaCCUBOB JAaHHbBIX, HAITIPUMEP CTPOK.
Jlannble nmpeoOpasyrorcs B popmar, TpeOyeMblil HCTIOTHSIOIEH
1aThOpMOH, aipec METKH CTAHOBUTCS PaBHOM 00JIACTH
XpaHsileil MoAroTOBJICHHbIE JaHHbIE.

VMLT [ToaroToBka CTPYKTYpHI OMUCHIBAIOIIEH OOBEKTHI ONPEACTICHHOTO
KJiacca.

BINDING [TpuBsizka K PyHKIMH U3 TUHAMUYECKON OMOIMOTEKH B
1aT(OpMEHHO-3aBUCUMOM (popmaTe. AJpec METKU CTaHOBUTCS
PaBHBIM aJpecy COOTBETCTBYIOIIEH (QYHKINU B TUHAMUYIECKON
oubsmoTeKe.

DYNLIB JloGasnenne 6MOIMOTEKH B IIaTHOPMEHHO-3aBUCHMOM (popmaTte
K CIMCKY OMOIMOTEK ncnosab3yeMblx aupektuBoil BINDING.

PACKAGE OTKpBITHE, KOMIWISIMA U MHUIMaIU3anus JIemuk-nakera.

IMPORT HmnopT ¢pyHkuuu U3 ykasanHoro JleMuk-nakera.

IMPORT_GLOBAL Hmnopt rino0anbHON nepeMeHHOM U3 yka3aHHOro JIeMHK-makeTa.

EHTABLE IToaroToBKa CTPYKTYpHI ONMMCHIBAOIIEH KOHTEKCTHBIE

00pabOTYMKH MPEephIBaHUI UCIIOIb3yEMbIE B JAHHOM (DYHKIIHH.

HekoTopble MHCTPYKIIMHU (2 UMEHHO [vcalll, [icall], [is], [cast], [faise), [fignal] U [objvi]) OKHMIAIOT
0c00y10 CTPYKTYpy 0OBEKTa B MaMATH, C KOTOPBIM OHHU paboTaroT. JTa cTpyKTypa (cM. puc. 1)
HECEeT ONMCaHne 00BEKTa — MEPEUYHCIICHHE KIAaCCOB U MHTEP(EICOB, pean3yeMbIX JaHHBIM
00BEKTOM, U CIIMCOK a/IpeCOB BUPTYaIbHBIX METO/OB.
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NULL

CMelleHne MeToaoB
cynepknacca N,
dnarum

nMA cynepkrnacca N

CMelleHne MeToaoB
cynepknacca 1,
dnarum

nms cynepknacca 1 obwwuii pasvep =

(‘-IMC.I'IO MeToaoB + Yncno

g0%ad’e e100d anHagedueH

cnyxebHble nons

cynepkrnaccoB * 2 + 3) x
pa3mMep ykasaTenbHOro
™na

KapTa Knacca

A 4

<&
<«

M4 Knacca

VMLT

agpec metoga 1

cBoncTeo 1

agpec metoga 2

CBOWCTBO 2

agpec metoga N

J

csoricteo N

Puc. 1. ®opmaT 00beKTa ¢ OMUCHIBAIOLICH CTPYKTYpOH

PaCCMOTpI/IM, HaImpuMep, Kak MpOUCXOAUT BbI3OB BUPTYAJIbHOTI'O METOJa KJIaccCa.

Tabauna 8. Be130B BUPTYaIpHOr0 METOA

MCXOAHbIN TEKCT nporpamMmmbl

accembnep BMpTyanbHOW MallUHbI 4Ns
rnaBHOM (PyHKUMMU

class Foo
private a as Integer

public sub meth: a =1 end sub
end class
class Foo2 extends Foo

private b as Integer

public sub meth: a = 2 end sub
end class
dim e as Foo = new Foo2 e.meth

.start-segment main

enter #96, 0
objvi L#102, 12, rOp
push rOp
vcall LO
196:
leave

.end-segment

Onepanusi pbjvi

1#102, 12, r0p CO3JaeT HOBBIM 00BEKT pazmepoM 12 6aifT ¢ Tabiuieit

omucanus o0bekTa aapecoBaHHoi MeTkou L#102. Aapec oObekTa momeniaercs B peructp rip.
HucTpykuus [push r0f TTOMEIIAET CO3/TaHHBIA 00BEKT Ha CTEK, TaK KaK 3TO MEPBHIH (XOTA
HESIBHBIN) U €IMHCTBEHHBIN MapaMeTp BhI3IBAEMOT0 METO1a. MeTo/1 BBI3bIBAETCSI KOCBEHHO,

yepe3 Ta0IMIly OnKMcaHusl 00bEKTa M €ro HoMep B TaOIHLe - [vcall

1.0 PeanpHblii anpec

METO/Ia HaXOAUTCs B TabnuIle co cmemenueM 1 (Homep metona + 1).

add, 4




